An association between duodenal ulceration and a low fibre intake and a high refined carbohydrate diet has been reported. We therefore compared the current diet, smoking habits, social class, and possible other risk factors of 78 patients with duodenal ulcer and a community control group matched for age and sex. Logistic regression for matched sets was used to calculate the relative risks for successive quintiles of dietary fibre and sugar intake before and after adjustment for total calorie intake and for the possible confounding effect of other known risk factors. Relative risks did not differ materially or consistently for total dietary fibre or for the cereal moiety whether adjusted or not for calorie intake. By contrast, relative risks tended to be reduced with high vegetable fibre intake and with low refined sugar intake. After controlling for smoking and social class, both of which were associated with ulcer disease, and for relative weight (Quetelet's index), the relation between ulcer disease and low refined sugar intake persisted, while that with high vegetable fibre intake was reduced. The results of this study indicate that a lack of cereal or total fibre intake plays no part in duodenal ulcer development but that a low refined sugar intake may be a protective factor.
A major influence of dietary factors on the incidence of peptic ulcer is widely assumed, but there are few supporting data.' Geographical comparisons of peptic ulcer frequency have been used to emphasise, among other things, the high frequency of duodenal ulcer in south India and Assam compared to north India, and the raised frequency of ulcer in selected parts of Africa, such as south Nigeria compared with north Nigeria.2'3 These findings have been adduced in suggesting that a high fibre intake may be protective against ulcer. In addition, analysis of the pronounced secular changes in ulcer frequency in Europe and North America during this century led Cleave to suggest that the introduction of refined carbohydrate foods was responsible for the increase in ulcer disease as a consequence of the loss of buffering protein. 45 Finally, it has been reported that fibre rich diets will reduce ulcer recurrence rates in patients with duodenal ulcer disease. 67 The relation between the intake of refined foods and the risk of duodenal ulceration has not been examined in case-control or cohort studies, and we have therefore carried out a case-control comparison.
Methods

ASSESSMENT OF PATIENTS
All patients aged 20 to 60 years who had a duodenal ulcer identified by endoscopy in the two major hospitals in Nottingham between 1 April 1985 and 31 March 1986 were considered. Patients with episodic recurrence of symptoms in the last two years were excluded to reduce the effect of dietary change consequent upon chronic disease. Patients who had a medical disorder requiring dietary treatment such as diabetes, or serious psychiatric illness were also excluded. Patients in whom a duodenal ulcer had been diagnosed by barium meal were not considered. The individual nutrient intakes were estimated from food consumption using computerised food composition tables after allowing for differences in portion size.8-" Levels of nutrient intakes were categorised by grouping the controls according to quintiles of individuals with ascending intakes of foods (Table II) , and relative risks were estimated by comparing the proportions of patients and controls at each level of intake. The relative risk (RR) in the lowest quintile of nutrient intake was arbitrarily specified as 1 0. Table I shows that the patients and control subjects who responded were well matched for age, but that there were more smokers and more patients in social classes IV and V than control subjects. Table III shows the relative risks of duodenal ulcer disease according to quintile of fibre and sugar intake both unadjusted and adjusted for total energy intake. Relative risks according to quintile of total fibre intake were close to unity, and those for cereal fibre varied irregularly. Relative risks of ulcer were, however, approximately halved in those with higher vegetable fibre intakes, and were increased between three and fivefold in those with higher refined sugar intakes. In both these cases patterns were unaffected by adjusting for calorie intake, but in neither was there evidence of any gradient with increasing dietary intake.
To assess possible confounding factors the effects of smoking, social class, relative weight as assessed by Quetelet's index, and energy intake were examined. As shown in Table I , both smoking and low social class were associated with duodenal ulceration. A slightly increased risk was also evident for the highest compared to the lowest of three categories of Quetelet's index (RR 1-3, CI 0 7 to 2 4). In addition, a similar increase in risk was noted for those in the highest quintile of calorie intake compared to those in the lowest (RR 1I4, CI 0 6 to 3 2).
To take account of these trends in confounding variables relative risks were estimated using a logistic regression model in which smoking, social class, and relative weight were entered stepwise (Table IV) . These showed that increased vegetable fibre intake above the base quintile was associated with a reduced risk of ulcer, while the lowest quintile of intake was always associated with the lowest risk. For refined sugar intake the pattern of relative risk Refined carbohydrates and duodenal ulcer (1-2to 17) (0-7to II) (0 7to 13) (0-9to 17)
*Adjusted for refined sugar intake; tadjusted for total fibre intake; tadjusted for vegetable fibre intake. the intake of one or other nutrient as well as the previously identified covariates (social class, smoking, relative weight) were controlled for. Table V shows that controlling for differences in refined sugar intake had little effect on the inconsistent relations for total or cereal fibre intakes. The inverse relation between vegetable fibre intake and ulcer evident in Table IV was marginally strengthened by controlling for refined sugar intake, but at all intake levels the confidence intervals included one. The relation between refined sugar intake and ulcer was slightly weakened but remained stronger than any of the relations with fibre intake. Inquiries about past dietary changes in patients and control subjects showed that 46 (52%) of the patients and only 10 (6%) of the controls claimed to have changed their diets because of indigestion; 16 of the 42 ulcer patients had reduced their intake of spices, 11 of fried foods, eight of coffee and soft drinks, three of citrus fruit, and two of sugar intake, and six had increased the frequency of meals. In the eight patients who had reduced coffee intake five habitually added sugar. All 10 control subjects reported reducing fried food intake. There were no claims by patients or control subjects of having increased or reduced fibre intake.
Discussion
Our data provide no support for the proposition that a high total fibre or cereal fibre intake protects from duodenal ulceration. The data do support an association between duodenal ulceration and refined sugar intake and, to a less extent, vegetable fibre intake. Before accepting these findings we have to examine the validity of the data in terms of the suitability of the patient and control series and the validity of the dietary measurements.
The patient series was recruited from all patients within a defined geographic area who were found to have a duodenal ulcer at endoscopy over a 12 month period. How representative this series was of all patients with duodenal ulcer in Nottingham is a matter of conjecture. Half did present with recurrent disease and it is likely that referral for endoscopy was influenced by disease severity. Clearly this is a selected group. Nevertheless, there is no overwhelming reason for believing that as far as their diets are concerned they are unrepresentative of duodenal ulcer patients in general.
The age-sex matched control series was identified from the patient lists of general practitioners from the same area of Nottingham as the matched patients. This method has proved satisfactory in many studies and our control response rate of 85% was identical to that obtained by Cade and others in their study of English diets. " Furthermore, the estimated nutrient intake of our control subjects (Table VI) was similar to their estimates obtained with an interviewer and a 24 hour diary. Our estimates are also consistent with those published in the 1981 National Food Survey. " We cannot be sure that the dietary habits of the patients also applied before duodenal ulcer appeared or applied when predisposing factors to ulcer operated. Nevertheless, recent studies of diet have indicated that current habits reflect those of the past.'5 Although many patients and some control subjects reported some dietary changes as a result of dyspepsia, in most this amounted to a reduction in the intake of spicy and fried foods. Despite the current healthy diet lobby there were no claims of increased (or decreased) fibre intake by patients or control subjects. Furthermore, the claimed reductions in refined sugar intake by patients will have reduced case-control differences and thus had a conservative effect.
The confounding effects of smoking, social class, obesity, and energy intake were allowed for by using logistic regression analysis. As shown in Table IV 
